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Abstract
Objective—To investigate the eVect of a
short course of inhaled corticosteroid in
the treatment of isolated and persistent
nocturnal cough in children.
Design—Randomised double blind pla-
cebo controlled study.
Setting—Subjects’ homes in east London,
England.
Subjects—Consecutively referred chil-
dren, 1–10 years old, with persistent
nocturnal cough.
Interventions—Placebo or fluticasone
propionate 1 mg twice daily for three
nights and 500 µg twice daily for 11 nights.
Videotaping of children at night: two
nights’ baseline, nights 3 and 4 after three
days of inhaled corticosteroid, and nights
15 and 16.
Main outcome measure—A fall in 75% of
coughs from baseline.
Results—50 subjects were recruited. The
median number of coughs in the baseline
period for the inhaled corticosteroid
group and placebo group were 92 and 71,
respectively (p = 0.43) and, on nights 15
and 16, 8 and 36, respectively (p < 0.01).
Compared to baseline, both groups of
subjects improved significantly by nights
15 and 16 (p < 0.01; p < 0.01). Comparing
the inhaled corticosteroid and placebo
groups, coughs fell to a median of 22% and
57% of baseline totals on nights 3 and 4,
respectively (p = 0.38), and 8% and 35%
on nights 15 and 16, respectively
(p = 0.02). 17 of 24 subjects on inhaled
corticosteroid who completed the study
and 8 of 23 on placebo improved by 75%
after two weeks (p = 0.03).
Conclusions—Children with persistent
nocturnal cough improve in two weeks
after referral on placebo. There is a mod-
est benefit from a two week course of high
dose inhaled corticosteroid.
(Arch Dis Child 1999;81:38–44)
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Until recently cough and night time symptoms
were not mentioned in the clinical features of
childhood asthma.1–3 The most recent British
asthma guidelines state “criteria for defining
asthma in the presence of chronic or recurrent
cough have not been adequately defined”.4 It
seems that many children with persistent
isolated cough, in the absence of other respira-
tory symptoms, are now considered asthmatic.5–7

However, clinical and epidemiological aspects of

isolated persistent cough in childhood diVer
from childhood asthma5 8 9 and only the minor-
ity of night time coughers have asthma.10 In one
questionnaire study,5 isolated cough was associ-
ated with air pollution and dampness in the
home, whereas the triad of cough, wheeze, and
breathlessness was related to allergic history and
preterm birth. In another population study,8

children with isolated recurrent cough resem-
bled healthy controls with respect to atopic sta-
tus, lung function, and response to cold air chal-
lenge. In a cross sectional epidemiological study
investigating the validity of persistent nocturnal
cough as an independent marker of childhood
asthma,9 the clinical features of children with
persistent nocturnal cough resembled those of
an asymptomatic group more closely than an
asthmatic population.

The term “cough variant asthma” was first
used to describe those patients who presented
with cough as a single manifestation of their
asthma, and who seemed to respond to bron-
chodilators or short term corticosteroid
medication.11 Other observations have described
this,12–16 but until recently there have been no
rigorously controlled trials of treatment.

There are several good reasons to consider
treating persistent nocturnal cough. Parents
complain of their child’s and their own loss of
sleep and worry about their child choking to
death at night.17 18 In asthmatic children, noctur-
nal disturbance caused by cough has been
related to poor sleep and psychological
functioning,19 and these benefit from improved
management of the asthma. If isolated persistent
nocturnal cough is related to asthma, then
asthma medication might be expected to help in
the same way.

One of the main diYculties of studying cough
and its response to intervention is that parents’
reports of cough compared to objective record-
ings of their children’s nocturnal symptoms are
quantitatively inaccurate.20–22 Cough counters
are particularly important in assessing the
eYcacy of antitussive medications.23 Tape
recorders20 22 and portable devices24 25 have been
used to count cough. An audiovisual method for
recording nocturnal cough has been successfully
used in environments not suitable for sound
only.26 Videorecording allows accurate identifi-
cation of the source of cough where children are
co-sleepers.

There is no proven treatment for children
with recurrent or chronic cough not associated
with wheeze. Cough linctuses, antibiotics, and
now asthma treatments are all used.5 7 27 28 In
Kelly’s study of subjects in Liverpool between
1991 and 1993 the overall respiratory symp-
tom prevalence including “cough alone”

Arch Dis Child 1999;81:38–4438

Queen Elizabeth
Hospital for Children,
Royal Hospitals Trust,
Hackney Road,
London E2 8PS, UK
M J Davies
P Fuller
A Picciotto
S A McKenzie

Correspondence to:
Dr S A McKenzie, Queen
Elizabeth Children’s
Services, Royal London
Hospital, Whitechapel,
London E1 1BB, UK.
email: mckenzie@
rhtch.demon.co.uk

Accepted 11 February, 1999

http://adc.bmj.com


seemed to be unchanged,5 although prescribing
of asthma medication increased. OYcial rec-
ommendations for treatment of recurrent
cough view it as an asthma variant.29 30 The
1993 guidelines of the British Thoracic Society
state that for those children under 5 years old
“when the major or only symptom is chronic
cough, a positive response to a therapeutic trial
of â2 agonist and/or inhaled corticosteroid
therapy may help”.29

In this study we aimed to investigate whether
a short course of high dose inhaled cortico-
steroid is better than placebo in the treatment
of isolated persistent nocturnal cough.

Methods
SUBJECTS

Subjects aged 1–10 years with persistent
nocturnal cough were referred by their general
practitioners and from ambulatory hospital
patients. General practitioners in east London
were asked by letter to refer children with per-
sistent nocturnal cough but without other
symptoms or signs. Persistent nocturnal cough
was defined as reported coughing at night for
more than three weeks. Investigations such as
chest radiographs were done when clinically
indicated. Children with current upper respira-
tory tract infection, a history of wheeze or
fever, and those with an identifiable cause for
their cough, such as whooping cough, persist-
ent nasal discharge or large tonsils, were
excluded.

STUDY DESIGN

Parents of those subjects who fitted the study
criteria were interviewed using a questionnaire
to record demography, family history, and
housing conditions. Children were examined
by paediatricians. Blood for the estimation of
total serum IgE was drawn, and skin prick tests
(house dust mite, grass pollens, cat and dog
danders, feathers, and positive and negative
controls) were undertaken. Wheal sizes
> 3 mm were considered positive. All children
at the start of the study had not received treat-
ment with corticosteroids in the month before
entry.

To measure nocturnal coughing objectively,
a time lapse video recorder (Panasonic Ag-
6040), and a camera with infra red light (JVC
TK-S240E) and a microphone were used to
videotape the children in their home
environment.26 Codings were made using the
Observer videotape analysis system for behav-
ioural research (Noldus Information Technol-
ogy, Tracksys, Nottingham, UK). Individual
coughs and cough bouts were counted between
the time of being put to bed and rising the fol-
lowing morning.18 Bouts were defined as a
series of coughs with less than five seconds
between each cough.

PILOT STUDY

In a pilot study consecutive subjects were
approached to find out whether families would
agree to home studies, to judge the rate of
recruitment, to ensure that equipment would
not be tampered with, and to enable clear defi-
nitions of cough to be coded reliably. Interrater

reliability for the codes is > 90%.18 It was esti-
mated that recruitment of 30 subjects per year
was possible. Because of the variability from
night to night—there could be no coughing on
one night and 100 coughs the next—it was
decided to record nights in pairs. Any more
than this would have been impractical. Most of
those eligible (> 50%) were preschool children
and so it was decided that lung function stud-
ies would not be undertaken. We decided that
children would be enrolled with a minimum of
six cough bouts as this seemed to reflect suY-
cient coughing to detect change if there was to
be any.

CALCULATIONS OF NUMBERS NEEDED

Calculations were based on the assumption
that there would be a 35% reduction in cough
over the 14 days if nothing was given. A diVer-
ence between treatment and placebo groups of
40% was considered clinically significant. With
á = 0.02 and â = 0.1 it was calculated that 25
patients would be needed on either side of the
study to show this diVerence, if it existed, with
confidence.

PROTOCOL

Following consent given by the parents of chil-
dren who were currently coughing, recording
usually began within the week. Two baseline
nights were recorded to measure coughing
before beginning treatment. Children with
more than six bouts over the two nights were
included in the study. Subjects were randomly
allocated by our pharmacist to receive either
inhaled corticosteroid (fluticasone propionate)
or placebo by metered dose inhaler. Parents
and children were shown how to use this with a
spacer. The study was double blind. Inhalers
were weighed before and after the study. The
proportion of the expected total dosage taken
in two weeks was calculated and this was a
measure of apparent adherence to treatment.
After three days of treatment with fluticasone
at 1 mg twice daily, videorecordings were made
during nights 3 and 4. After a further 11 days of
fluticasone 500 µg twice daily, videorecordings
were made during nights 15 and 16.

DATA ANALYSES

Data were analysed using Nanostat (Al-
phabridge Ltd, London, UK). Demographic
data were described using percentages. Corre-
lation coeYcients described the relation be-
tween individual coughs and cough bouts. Wil-
coxon testing was used to compare total
baseline coughs with total coughs on nights 3
and 4, and nights 15 and 16 for both the
inhaled corticosteroid and placebo groups.
Mann-Whitney U tests were used to compare
total individual coughs and cough bouts in the
inhaled corticosteroid and placebo groups. Chi
squared testing was used to compare numbers
in each group with 75% improvement over
baseline coughs. For children given inhaled
corticosteroid, ÷2 testing was used to compare
those with one positive skin prick test, and
those with IgE > 100 Ku/l with 75% improve-
ment at nights 15 and 16. T testing was used to
compare log IgE of those on inhaled cortico-
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steroid who improved by > 75% with those
who did not on nights 15 and 16. Correlation
coeYcient described the relation between log
IgE and percentage change from baseline on
nights 15 and 16.

ETHICS

The study was approved by the East London
and City ethics committee. All families were
given verbal and written information about the
study and they gave written consent, for both
videotaping and entering the drug trial at
recruitment.

Result
SUBJECTS AND DEMOGRAPHIC DATA

The demographic data of subjects fitting inclu-
sion criteria and subjects eventually studied are
described in table1. On inspection of the data,
potential subjects and those studied do not dif-
fer in any important way. Exercise limitation,
school days lost, previous medication, and
length of time coughing are recorded in table 2.

RECRUITMENT AND DROPOUTS

There were 131 children eligible for the study.
All but two of 51 children excluded at the time

of the first visit were either not coughing at the
time of referral (29) or refused to enter the
study (20). Of 80 who entered the study, a fur-
ther 30 were excluded because they did not
cough enough, had another illness—for exam-
ple, whooping cough—or were lost to follow
up. Fifty children in total were therefore
recruited.

ADHERENCE TO TREATMENT

Adherence with trial medication is shown in
table 3. Inhalers were not returned by one sub-
ject in the inhaled corticosteroid group and
four in the placebo group. Twenty of 25
subjects given inhaled corticosteroid and 15 of
20 on placebo were apparently given > 70% of
their trial medication. All subjects who re-
turned inhalers were given some of the
medication.

INDIVIDUAL COUGHS AND COUGH BOUTS

Numbers of individual coughs and cough
bouts were highly correlated (correlation coef-
ficient = 0.95; p < 0.0001).

Twenty six subjects received inhaled cortico-
steroid and 24 were on placebo. Twenty two
subjects in each group had complete record-
ings on nights 3 and 4, and 24 and 23 subjects
respectively had complete recordings on nights
15 and 16. Total coughs for each subject on the
baseline nights, on nights 3 and 4, and nights
15 and 16 are shown in fig 1. The percentage
changes over the period of the study for
individual coughs are shown in fig 2. The
median total numbers of coughs on the
baseline nights, nights 3 and 4, and nights 15
and 16 are shown in table 4. Both groups had
significantly fewer coughs on nights 3 and 4,
and nights 15 and 16 than during the baseline
period (p < 0.01, p < 0.01). The median
percentages of baseline coughs on nights 3 and
4, and nights 15 and 16 are also presented; the
diVerence between the inhaled corticosteroid
and placebo groups is significant on nights 15
and 16 but not on nights 3 and 4. The results
for cough bouts showed similar treatment
diVerences. Since bouts correlated closely with
individual coughs the results are not presented.

Twelve of 22 subjects on inhaled cortico-
steroid and 10 of 22 on placebo improved by
75% on nights 3 and 4 (÷2 = 0.09; p = 0.76)
and 17 of 24 and 8 of 23 on nights 15 and 16
(÷2 = 4.8; p = 0.03), respectively. Of 20 chil-
dren with complete studies and who had
inhaled corticosteroid, 11 were 75% better on
nights 3 and 4 and all remained better at nights
15 and 16. For 21 children with complete
studies taking placebo, nine were 75% better
on nights 3 and 4 but four of these deteriorated
by nights 15 and 16.

Table 5 shows the changes in skin prick test,
IgE, and family history of atopy for both the
inhaled corticosteroid and placebo groups.
There was no significant relation between any
of these variables and 75% improvement on
nights 15 and 16 in the inhaled corticosteroid
group. The geometric mean of IgE in the
inhaled corticosteroid group who were 75%
better on nights 15 and 16 was 37.2 Ku/l and
for those who were not it was 14.8 Ku/l

Table 1 Recruitment and demographic data of subjects
referred

Number fitting
entry criteria
(n = 131)

Total
studied
(n = 50)

Sex (female/male) 77/54 30/20
Age 1–4 years 77 (58.8) 29 (58)
Age 5–9 years 54 (41.2) 21 (42)
English not first language 58 (44.3) 28 (56)
Co-sleepers/room share 82 (62.6) 33 (66)
House with damp 34 (26) 11 (22)
House with smoker(s) 66 (50.4) 22 (44)
Pet owners 26 (19.8) 8 (16)
Social class

I 11 (8.39) 5 (10)
II 22 (16.8) 10 (20)
III 38 (29) 13 (26)
IV 18 (13.7) 6 (12)
V 7 (5.3) 3 (6)

Unemployed/student 32 (24.4) 13 (26)
Unspecified social class 3 (2.3) 0 (0)

Data are n (%).

Table 2 Duration of cough and medication tried

Main study
subjects
(n = 50)

Reported duration of cough
Median 48 weeks
Range 6–364 weeks

Reported medication tried
Cough medicine (self prescribed) 43
Antibiotics 46
Asthma medication

Bronchodilators 31
Inhaled corticosteroids 10

Reported exercise limitation because of cough 22
School days lost due to cough since coughing began

Median 3
Range 0–90

Table 3 Treatment adherence

Adherence ICS Placebo

> 70% contents used 20 15
50–70% 3 0
30–50% 1 1
< 30% 1 3
Canisters not returned 1 4

ICS, inhaled corticosteroid.
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(t = 1.14; p = 0.27). For all patients on inhaled
corticosteroid log IgE did not correlate with
percentage improvement on nights 15 and 16
(correlation coeYcient 0.08; p = 0.73).

FOLLOW UP

Twenty seven children were followed up either
as outpatients or on the telephone at six
months to a year following the study. Of those
contacted, the parents of 18 said their child’s
cough was better or completely gone, four
reported no change, one had had hospital
admissions with “chest infections”, and four
were on regular asthma medication. Seventeen
lost contact with the study, despite repeated
telephone calls and letters. Of the last six who
completed the study less than six months ago,
four are better, one is still coughing, and one
has been prescribed a further course of inhaled
corticosteroid.

Discussion
We undertook this study following the British
Thoracic Society’s guidelines recommending a
therapeutic trial of inhaled corticosteroid for
chronic cough29 and following a survey of our
local family doctors’ prescribing habits for
recurrent and persistent cough,7 which sug-
gested that treatment of persistent nocturnal
cough with inhaled corticosteroid was consid-
ered by many. Parents seem keen to have medi-
cation for their children’s persistent nocturnal
cough.

The demographic data of children recruited
resembled those eligible but not recruited. We
had approached local general practitioners
asking them to refer subjects for the study to try
to reflect as far as possible children with cough
in the community. We acknowledge that
perhaps those with the most troublesome
cough or most worried parents may have been
referred.

There were more girls than boys, which is
unlike the sex ratio of children with asthma and
coughers in other studies.9 31 Our numbers are
small, however. Others have shown that
preschool children are those whose parents
most often report nocturnal cough.32 We
believe that in selecting consecutive referrals
willing to enter the study we have recruited a
sample which reflects the population. Others
have selected only older children.33 The social
class status of our subjects34 and the proportion
of subjects who live with parents who smoke in
this study (44%) are not dissimilar from that of
the local population.35 The number who say
they live in damp houses (22%) is much higher
than the national average (7%),36 and the
number who share a room or co-sleep reflects
local overcrowding.36

The median duration of the cough was
almost a year. The results of our study of the
children given placebo suggest that even in a
two week period cough is very variable.
Nevertheless this continued cough could be
perceived by parents to be persistent. We have
shown that parents correctly know when their
child is coughing18 although they cannot tell
how much.22 Most children had been given
antibiotics and some asthma treatment includ-

Figure 1 Total cough counts.
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Figure 2 Percentage change in cough counts.
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Table 4 Cough counts

Study nights

Total cough counts

p Value

Cough counts
(percentage of
baseline totals)

p ValueICS Placebo ICS Placebo

Baseline n = 26 n = 24
Median 92 71 0.43
Interquartile range 51–153 44–103

Nights 3 and 4 n = 22 n = 22
Median 23 66 0.80 22 57 0.38
Interquartile range 4–100 2–102 3–73 8–120

Nights 15 and 16 n = 24 n = 23
Median 8 36 < 0.01 7 32 0.02
Interquartile range 1–26 11–90 1–49 15–92

ICS, inhaled corticosteroid.

Table 5 Atopic markers of subjects who completed nights 15 and 16

Markers

Inhaled corticosteroids Placebo

> 75% better < 75% better > 75% better < 75% better

Positive skin prick test (n = 45) 6/16 (38) 1/7 (14) 1/7 (14) 3/18 (20)
IgE > 100 Ku/l (n = 42) 4/14 (29) 1/6 (17) 0/8 (0) 3/14 (21)
Positive family history (n = 47) 14/17 (82) 6/7 (86) 7/8 (88) 11/18 (75)

Values are n (%).
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ing inhaled corticosteroid. This is in accord-
ance with the prescribing intentions of our
local general practitioners.7 Many had exercise
limitation because of the cough. It is impossible
to know whether this is because of related
shortness of breath caused by unperceived
wheeze or just because of the diYculty of exer-
cising while coughing. School or nursery
absence because of cough was very variable but
was common enough to be of concern.

By using videorecordings,26 we have been
able to make observations of children with
nocturnal cough in their own homes. This
method eliminates diYculties with diary card
reporting and the problems associated with
recording cough of co-sleepers. Others have
used diVerent methods24 25 which have re-
corded coughs over a 24 hour period. Most
parents report that it is nocturnal cough which
is more problematic than cough during the
day.18 Our software allowed us to measure both
individual coughs and cough bouts. This was
important because children could potentially
have only one cough bout made up of say 20
individual coughs. Conversely, nocturnal
cough could occur as a single individual cough
per bout, but the child may have 20 bouts dur-
ing the night. Individual coughs and cough
bouts were very closely correlated, however.

Many eligible subjects did not cough on the
baseline nights. Over 25% of subjects on
placebo had fewer than six bouts on nights 15
or 16, and so it is not surprising that between
the time of recruitment and recording some
potential recruits stopped coughing.

One or more positive skin prick tests were
shown in 24% of our subjects, a similar
percentage to that in CliVord’s study of cough-
ers aged 7–11 years.37 In a study of preschool
children who coughed and controls of the same
age, 63% and 10%, respectively, were atopic by
the same definition.31 It seems that the atopic
status of children who cough is intermediate
between asymptomatic children and children
who wheeze.8 31 37 38 A family history of atopy in
first degree relatives was 64%, much higher
than has been found in other studies.8 9 15 31 We
cannot explain this, other than to suggest that,
because we had a large number of subjects
whose parents’ first language was not English,
many parents perhaps understood something
diVerent by the terms asthma, eczema, and hay
fever. We have examined our small number of
subjects for a relation between markers of
atopic status and improvement in coughing in
the group given inhaled corticosteroid. No
strong relation was shown.

As we expected from our pilot study that
over 50% of our subjects would be aged 1–5
years, we did not include lung function testing
as part of the protocol. With the development
of the measurement of airways resistance by the
interrupter technique,39 and the measuring of
response to bronchodilators, preschool chil-
dren with respiratory symptoms can now have
some assessment of respiratory function.

We chose a very high dose of inhaled
corticosteroid for three days to imitate a three
day course of prednisolone used in asthma,
when a benefit of treatment over placebo would

be expected.40 In this study, coughers like asth-
matic patients improve over three days even
with placebo, but unlike asthmatic patients
inhaled corticosteroid conferred no additional
benefit. Others have used high doses of
budesonide in children hoping for a rapid
remission.41 Although there was no diVerence
between inhaled corticosteroid and placebo in
the improvement in cough after three days,
after 14 days the improvement in the inhaled
corticosteroid group was greater than in the
placebo group, although even the latter group
was much better than at the start. The eVect in
older children with asthma treated with inhaled
corticosteroid can be seen at 14 days.42 Those
on inhaled corticosteroid who had 75%
improvement at three days sustained this at the
end of the study. It would be interesting to
know if improvement was sustained beyond
stopping after three days’ treatment. Two other
studies have examined the eVect of cortico-
steroids on cough and found no benefit.33 43

The high dose of corticosteroid we chose could
explain the diVerence in our study. In one study
the compliance with taking the corticosteroid
was 55%,33 which may have had a bearing on
the results. In comparison our study was much
shorter, probably encouraging better adher-
ence to treatment. The improvement in our
placebo subjects—57% in the first week and
35% at the end of the second week—is not dis-
similar to that in Chang’s placebo subjects of
34% in 5–7 days.33

Some children with persistent nocturnal
cough no doubt have unrecognised wheeze,
either because it is poorly perceived by their
parents or it is not present at the time they
present to a physician. It has also been
suggested that this group has a higher wheeze
threshold.16 The fact that inhaled cortico-
steroid has helped the coughers in this study
does not mean that they necessarily have
asthma. Measurements of bronchodilator re-
sponsiveness in our laboratory have identified
some children with persistent cough who
respond in the same way as children who have
wheeze. These children could represent chil-
dren with “cough variant” asthma. Studies of
the eVect of inhaled corticosteroid on revers-
ibility to bronchodilators in such children
should help clarify this. It may be that children
with recurrent, persistent, and isolated cough
occupy an intermediate clinical position be-
tween children with no cough and those with
wheeze with respect to atopy,31 prognosis for
asthma,8 10 family history of asthma,9 response

Key messages
+ It is sometimes believed that children

with recurrent or persistent cough have
asthma and are prescribed asthma medi-
cation

+ This study of a group of children with
cough has shown that the cough gets bet-
ter over two weeks and that inhaled
corticosteroid, even in very high dosages,
oVers very little benefit

42 Davies, Fuller, Picciotto, McKenzie

http://adc.bmj.com


to bronchodilator,44 and episodes of respiratory
morbidity.27 However, coughers appear to have
normal lung function measured by spirometry
and airway responsiveness.8 33

In this study, the group given inhaled
corticosteroid benefited as a whole from two
weeks’ treatment. Many of these subjects
would have improved in any event. A criticism
of clinical trials is that they do not identify the
characteristics of those individuals within the
group who are likely to benefit from the treat-
ment. This trial is no diVerent. In the small
number of subjects tested, atopic status did not
point to those likely to be helped. A positive
relation between isolated cough and atopic
family history as markers for the later develop-
ment of wheeze has been noted,10 and others
also found that children with cough and no
wheeze had more atopy than controls but less
than asthmatics.8 31 Eczema and hay fever,
however, occurred no more in coughers than
controls.9

We suggest that inhaled corticosteroids are
not prescribed at the time of presentation of
persistent nocturnal cough. The most impor-
tant observation made in this study is that chil-
dren improved on placebo. Of those we were
able to follow up, most remained better. Since
follow up was six months to one year after the
study, this could simply reflect the natural his-
tory of the tendency of cough to improve with
time.45 Many parents are able to detect change
for the better or worse in their child’s
coughing.18 If inhaled corticosteroids are to be
prescribed then a two week high dose course
may benefit some of these children. The doses
used in this study should not cause irreversible
side eVects over a two week period but these
dosages will have caused cortisol suppression.46

Prolonged prescribing at this dosage could
have side eVects on growth and is certainly not
warranted.47 There is nothing at present to
suggest that treatment with inhaled cortico-
steroids at the usual doses will be beneficial to
children with persistent nocturnal cough. Since
we have shown benefit from a very high dose of
an inhaled corticosteroid (fluticasone propion-
ate) we are encouraged to undertake a larger
study using conventional doses of inhaled
corticosteroid to investigate whether a group of
children with persistent nocturnal cough who
have never wheezed, who are atopic, and who
have reversibility of airways resistance or spiro-
metric indices to bronchodilator, are likely to
benefit.

We are grateful to the families who took part in this study, to the
general practitioners of east London and hospital physicians
who kindly referred subjects to us, and to Ms V Bradnam, prin-
cipal pharmacist. We are especially grateful to GlaxoWellcome
for support.
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Inclusion benefit

The results of clinical trials may not be reflected in ordinary clinical
practice. Strict regulation of the conditions under which trials occur
may mean that both intervention and control groups are cared for in
ways that are diVerent from those that apply outside such trials. Stand-
ards of practice may be diVerent in units that undertake clinical trials
and may diVer between trial and non-trial groups in the same units.

At McMaster University in Hamilton, Canada a trial of anti-
thrombin treatment in premature infants with respiratory distress syn-
drome (Barbara Schmidt and colleagues. American Journal of Respira-
tory and Critical Care Medicine 1998;158:470–6) showed an adverse
eVect of antithrombin. A total of 198 babies was eligible for entry into
the trial but 76 were not randomised because parental consent was
withheld (38), because consent was not asked for, usually for adminis-
trative reasons (24), or because the trial was closed temporarily
because of production problems with the antithrombin (14). These
eligible, non-randomised babies did worse than those randomised to
placebo (Barbara Schmidt and colleagues. Journal of Pediatrics
1999;134:151–5; see also editorial, Ibid: 130–1). The median duration
of mechanical ventilation was 7.1 days in the antithrombin group, 4.8
days in the placebo group, and 6.2 days in the eligible, non-randomised
group. Median duration of supplemental oxygen administration was
7.9 days, 5.5 days, and 4.9 days, respectively. Intraventricular haemor-
rhage was somewhat more frequent in the eligible, non-randomised
group compared with the placebo group (32% v 22%, p = 0.22). The
authors argue that the diVerences seen might not simply be a placebo
eVect as ordinarily understood.

If patients allocated to placebo do better than those not randomised
there are several implications. Placebo groups are likely to be treated
according to strict protocol and therefore the finding might be seen as
providing justification for protocol or guidelines based practice.
Second, the true benefit of the treatment being investigated might be
greater than that shown by the diVerence between treatment and pla-
cebo groups (an editorial writer suggests that a less rigorous standard
of statistical significance might be acceptable). Third, participation in
clinical trials might be regarded as beneficial in itself and the need for
ethical standards to protect trial patients might be seen as less compel-
ling. (The same editorialist rejects this proposition on the grounds that
patients in trials need protecting not because trials are inherently dan-
gerous but because they alter the doctor–patient relationship.)

The changes brought about by setting up a clinical trial may be
complex. They need to be taken into consideration in assessing trial
results and the implications for clinical practice in general.
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